The synthesis and crystal structures of two new salts of chromium(III) with pyridine-2,6-dicarboxylic acid H 2 Pda (and 2,2 -bipyridyl, Bpy, as a co-ligand) are reported, (HPyz) 
Introduction
The coordination chemistry of chromium(III) is excellently established. Relationships between structures and physical properties such as color and magnetism seem to be very well understood. Nevertheless, the quest for new chromium(III) complexes arises from the endless number of possible ligands and the need to design substances for special needs. Chromium in its oxidation state +3 is essential for plants and animals, and it is ranked second after calcium as a supplement to human diets, apparently playing an essential role in carbohydrate metabolism [1] . An important compound in this connection is mer-[Cr (Pic) 3 ] (Pic = picolinate = pyridine-2-carboxylate) [2] as it has a higher bioavailability than simple inorganic salts.
The picolinate anion can only act as an N,Ochelating ligand, as in mer- [Cr(Pic) 3 ], with the possibility to form coordination polymers. The pyridinedicarboxylates have an extended functionality; pyridine-2,6-dicarboxylic acid (H 2 Pda; dipicolinic acid) in particular may coordinate as the neutral acid, as a monoanion or as a dianion, and as such it is a pincer-type ligand. Furthermore, two of these anions may coordinate to Cr(III) yielding the octahedral anion [Cr(Pda) 2 ] − , which has already been observed in a number of salts [3, 4] .
As part of our ongoing efforts to study the competition of (multiple) N-donor ligands and simple in-0932-0776 / 11 / 0700-0685 $ 06.00 c 2011 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com organic anions for coordinating important transition metal ions, such as Hg 2+ [5] , Ag + [6] , Cu 2+ [7] , Ni 2+ [8] , or Mn 2+ [9] , we have added Cr 3+ to the list of our suspects. Here we report on reactions of aqueous chromium(III) chloride with dipicolinic acid as well as pyrazole or 2,2-bipyridyl. 5 (1) contains non-coordinating dipicolinic acid as well as five water molecules per formula unit. The cation is a protonated pyrazole (1,2-diazole) molecule, HPyz. Fig. 2 shows a projection of the crystal structure of 1.
Results and Discussion

Reactions
The [3] . Fig. 2 shows the arrangement of the cations and anions in the crystal structure of 2. The cation/anion pairs are arranged in layers parallel (001) and stacked in the [001] direction.
Hydrogen bonding plays, if any, only a minor role in both structures, as an analysis of the possible donoracceptor distances shows. In 1, space appears to be filled very well (Fig. 2) , with small cations and large anions producing the major part of the lattice energy, and non-coordinating dipolinic acid and water filling empty space. In 2, the packing is dominated by complex cations and anions of similar size and shape, forming layers roughly parallel (001) (Fig. 3) . 2 , 20 mL of a 0.02 M methanolic solution of pyridine-2,6-dicarboxylic acid (C 7 H 5 NO 4 ) and 40 mL of a methanolic solution of 2,2 -bipyridyl, C 10 H 8 N 2 , were mixed in a beaker, and the resulting purple solution was stirred continuously for 5 h at 30 • C. This solution was kept at r. t.; after one week, violet prismatic crystals were isolated.
Experimental Section
Crystal structure determinations
Single crystals of (HPyz)[Cr(Pda) 2 ](H 2 Pda)(H 2 O) 5 (1) and of [Cr(Pda)(Bpy)( 2 (2) were selected directly from the mother liquors under a microscope and sealed in thin-walled glass capillaries. Their quality was checked on a single-crystal X-ray diffractometer (Stoe Image Plate Diffraction System, IPDS I), and complete intensity data sets were collected at ambient temperature using graphite-monochromatized MoK α radiation (λ = 71.073 pm). The data were corrected for Lorentz and polarization effects. A numerical absorption correction based on crystal shape optimization was applied for all data. The structures were solved by Direct Methods and completed by difference Fourier maps. Hydrogen atoms were placed in idealized positions and constrained to ride on their respective parent atom. The H 2 O molecules were refined without H atoms. The last refinement cycles included atomic positions for all atoms, with anisotropic displacement parameters for all non-hydrogen atoms and isotropic displacement parameters for all hydrogen atoms. The programs used in this work are Stoe's X-AREA [10] , including X-RED [11] and X-SHAPE [12] for data reduction and absorption correction, respectively, and the WINGX suite of programs [13] , including SIR-92 [14] and SHELXL-97 [15] 
